Introduction
Since the successful introduction of protease inhibitors as primary HIV treatment was reported in 1996 (Hammer, 1996) , researchers and HIV prevention specialists have speculated about the possible role that HIV treatment optimism might play in the continuing sexual risk and HIV transmission among men who have sex with men (MSM; Kelly, Otto-Salaj, Sikkema, Pinkerton, & Bloom, 1998; Rabkin & Ferrando, 1997) .
Among HIV-positive MSM, research that has focussed on the association between treatment optimism and sexual risk has been inconclusive. While several studies found an association (Dukers et al., 2001; Ostrow et al., 2002; Vanable, Ostrow, McKirnan, Taywaditep, & Hope, 2000) , other evidence exists that increased optimism was not associated with risk (Cox, Beauchemin, & Allard, 2004; Remien, Halkitis, O'Leary, Wolitski, & Gomez, 2005) and that being on HIV treatment may actually be associated with an increase in preventive health behaviors (Nollen et al., 2002; Vanable, Ostrow, & McKirnan, 2003) . A recent meta-analysis of treatment optimism studies also found no increase in sexual risk among HIV-positive persons who were on HIV treatment (Crepaz, Hart, & Marks, 2004) , when compared with those who were not HIV-positive.
One potential reason for the divergent reported findings may be the vastly different measurements used to assess for HIV treatment optimism. Previous measurement instruments have had several limitations. For instance, some initial research was focussed solely on the association between a lower viral load and sexual risk (Dukers et al., 2001) . This limits our understanding of any actual beliefs associated with a lowered viral load or the actual risk behavior.
Most measurement research on treatment optimism utilized components of the Health Belief Model (Rosenstock, Strecher, & Becker, 1994) to test for *Corresponding author. Email: david.brennan@utoronto.ca optimistic beliefs about HIV (International Collaboration on HIV Optimism, 2003) . Specifically, concepts utilized are severity, which is based on the notion that having HIV is seen as less grave than it was prior to the advent of these treatments, and susceptibility which is the concept that if one is on treatment and one's viral load is lowered or ''undetectable'' one is less susceptible to transmit HIV to sexual partners.
There currently exists no scale to assess for treatment optimism among HIV-positive MSM. The lack of a scale for HIV-positive MSM may account for some of the discrepancies in the findings, as the issue of severity (how severe is living with HIV) is likely to be different for those who are diagnosed with HIV than those who are not. Some scales have used slightly ambiguous terms that may confound the issue of transmission with severity. For example, Elford, Bolding, and Sherr (2002) reported that HIV-positive MSM were more likely to report an increase in optimism. However, items that focussed on severity such as ''I am less worried about HIV infection than I used to be'' (Elford et al., 2002) could be related to living with HIV (severity) or transmission of HIV (susceptibility). For HIV-positive MSM, being less worried about HIV might be more related to the medical manifestations of untreated HIV disease. Thus, testing for severity among HIV-positive MSM requires the inclusion of one's perceived health status.
Several studies that reported increased optimistic beliefs among MSM reported acceptable psychometric properties of their scales, such as alpha coefficients (Ostrow et al., 2002; Van de Ven, Crawford, Kippax, Knox, & Prestage, 2000; Vanable et al., 2000) , however, none were specific to HIV-positive MSM.
Many previous measures of optimistic HIV treatment beliefs included only two phrases associated with treatment optimism (Huebner, Rebchook, & Kegeles, 2004) . It is likely that one or two statements will not adequately encompass all the beliefs associated with treatment optimism, or that these beliefs will endure over time as the novelty of highly active antiretroviral therapy (HAART) diminishes. More detailed scale items may be useful for measuring this construct. In addition to including items that assess HIV-positive MSM's level of Severity while on treatment, it is essential to ask those who are living with HIV if they perceive any change in their motivation to use condoms, as motivation is a critical component of behavior change. A final concern about the measures of treatment optimism is that they may not measure the construct adequately for ethnic minority populations. The overwhelming majority of the research conducted in this area did not identify the racial make up of their samples (International Collaboration on HIV Optimism, 2003; Ostrow et al., 2002; Van de Ven, Kippax, Knox, Prestage, & Crawford, 1999) and of those that did, the samples were mostly white men (Elford et al., 2002; Huebner & Gerend, 2001; Kalichman, Nachimson, Cherry, & Williams, 1998; Vanable et al., 2000) . Since men of color are experiencing disproportionately higher rates of HIV infection, it may be that treatment optimism takes different forms in these populations, and may have more profound impact on risk behavior.
The above literature indicates the need for the development of a robust measure of treatment optimism. In the present study, we are reporting on the development of a treatment optimism scale specifically for HIV-positive MSM. We attempted to mitigate the limitations of previous research in several ways. This scale development study focussed solely on high-risk HIV-positive men in the USA who are currently on treatment. We included items that address the perceived level of severity of living with HIV while on treatment as a component of optimistic beliefs and items that focussed on changes in motivation to use condoms as a result of optimistic beliefs about HIV treatment. We utilized a large multi-city sample to increase the generalizability of the findings and we included large numbers of African American, Latino, and White men to evaluate whether optimism varies by racial/ethnic group. We also analyzed the reliability of the scales using both standard reliability measures and inter-item correlations.
Methods

Qualitative development of study instrument
Seventeen HIV-positive gay and bisexual men (GBM)/MSM participated in a focus group to review potential items to be used in a Treatment Optimism scale that were suggested from previous research, with some modifications to reflect the experience of HIV-positive MSM (Huebner & Gerend, 2001; Van de Ven et al., 1999; Vanable et al., 2000) . Participants assisted in assessing the appropriateness, readability, and structural organization of the items, as well as generating other items. The items included in the proposed scale reflect many of the issues brought up by the participants, particularly those related to severity, susceptibility, and motivation to use condoms now that we have treatment. Although, condom use motivation is not a component of the health belief model, it has been reported to be linked to treatment optimism (Nollen et al., 2002; Vanable et al., 2003) , and therefore, some items reflecting this concept were included in the scale.
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Quantitative instrument development
A 21-item, seven-point Likert scale was utilized to allow for a range of responses (1 0Strongly Disagree; 70Strongly Agree). 1
Study population
The scale data were collected at baseline from 346 MSM attending a two-day sexual health intervention in Boston, Los Angeles, Houston, and New York, four cities with high HIV incidence. Eligibility criteria included being an HIV-positive male, at least 18 years of age, and having had at least one incident of unprotected anal intercourse in the past year. All protocols and procedures, as well as the content of the study instrument were approved by the Human Subjects Protection Institutional Review Board at the University of Minnesota, as well as community-based partnering agencies (as appropriate).
Treatment optimism scale factor analysis
The analysis was conducted with SPSS (version14) and only those men with complete scale item data were included in the factor analysis (n0303). Principal Components Analysis (PCA) extraction with a varimax orthogonal rotation was the method utilized because it is known to more likely provide a factor solution (Nunnally & Bernstein, 1994; Preacher & MacCallum, 2003) .
Results
Study population characteristics
The sample (Table 1) was racially diverse (48% African American, 25% Latino, 23% White, and 5% Asian, Pacific Islander, Native American, Mixed or other). Participants were well-educated (67% reported at least some college), and most were on disability (53%) with a median annual income of $10,000 (Interquartile Range Á IQR; $5000Á$20,000). The median age in the sample was 43 (IQR 38Á48), and 82% of the sample identified as gay/same gender loving. The median number of years since HIV diagnosis was 12 (IQR 7Á16), and the median number of months on treatment was 70 (IQR 30.5Á117.5). Of the 539 total participants in the four city trials, 346 (64%) answered all the questions and were included in the analysis.
Initial analysis of eigenvalues and scree plot (Figure 1) suggested a 3, 4, or 5 factor solution could all be potentially good fits for the data. The deciding factors were the interpretation based on theory, interpretability of the factors, a minimum of three items loading (0.35) on each factor, the examina-tion of the scree plot (Figure 1) , and the relatively low eigenvalues associated with the fourth and fifth factors. Because it was assumed that the factors would address the concepts of Severity and Susceptibility as well as Condom Motivation while on treatment, the PCA was run using the three-factor model and removing items that did not load highly on any of the three factors. In the final PCA (using orthogonal rotation, forcing a three-factor structure, and eliminating two items which did not load above 0.35 on any factor in the first run), no items loaded higher than 0.35 on more than one factor (Table 2) . This summary accounted for 53.5% of the variance. The items that loaded onto these three factors were more closely scrutinized to assess whether they clustered together in an interpretable manner. The items that loaded onto the second factor, Condom Motivation, all addressed motivation to use condoms now that we have treatment. This concept is consistent with the Theory of Reasoned Action (Fishbein & Middlestadt, 1989) . Thus, it appears that these three sub-scales address the two constructs from the Health Belief Modal as well as the AIDS Care 1093 motivation construct from the Theory of Reasoned Action.
Internal consistency reliability for this scale and its sub-scales, were assessed with Cronbach's alpha (Cronbach, 1951) and because alpha values are largely influenced by number of items comprising a scale, the mean inter-item correlations were also examined.
Reliability coefficients for the three scales (Susceptibility, a0.86; Condom Motivation, a00.84, and Severity, a 00.71) were acceptable (see Table 3 ). The mean inter-item correlations were also considered adequate for the individual scales (Susceptibility, M 0 0.39; Condom Motivation, M 00.50; Severity, M 0 0.37). Given that the mean inter-item score for the Susceptibility scale and the Severity scale were similar and the number of items was disparate, the items were considered to have solid reliability. Finally, a reliability analysis was conducted on all three sub-scales together as one scale. The resulting reliability coefficient was respectable (a00.76), but with a mean interitem correlation of 0.14. Based on the results of the PCA, current theory, the obtained alpha coefficients, and the obtained mean inter-item correlations, use of the complete measure without sub-scales was not supported. Therefore, we analyzed the three scales, Susceptibility, Condom Motivation, and Severity, separately.
These three scales were individually summed to create three separate scale scores for each participant. The data from 346 men were analyzed with these three separate treatment optimism scale scores based on the scales shown in the Appendix 1. Susceptibility is a 10-item scale scored from 7 to 70; Condom Motivation is a five-item scale scored from 5 to 35; and Severity is a four-item scale scored from 4 to 28.
Scale scores were diverse for each of the scales. Susceptibility and Severity were positively skewed. Men tended to cluster with the belief that HIV is not less transmissible while on treatment and that HIV treatment has positively influenced their quality of life. In contrast, Condom Motivation was negatively skewed, such that participants are not less likely to use condoms now that we have treatment. The median scale score (24) for Susceptibility was lower than the scale midpoint (31.5) and the interquartile range was low. The median scale score for Condom Motivation was higher than the potential midpoint (24). The median Severity scale score was exactly at the scale midpoint (12).
There were no significant differences among demographic variables and the scale scores of Susceptibility and Severity. However, utilizing KruskalÁ Wallis tests to look at differences among the demographic groups and Condom Motivation found that White men were more likely to report a decreased motivation to use condoms in the era of HAART compared to Black men and Latino men (x 2 (2) 0 8.02, p 00.02). In addition, men in the highest quartile income bracket also reported a decrease in motivation compared to the middle-income brackets (x 2 (3) 09.10, p00.03). Those with at least some college education also reported a decrease in condom motivation compared to those with no college education (MannÁWhitney U 011,420.50, p B0.01).
Discussion
This study endeavored to improve upon the measurement of treatment optimism among HIV-positive MSM, by developing an instrument with detailed concepts associated with beliefs about treatment optimism among MSM, including areas such as quality of life (severity of living with HIV while on treatment), and normed on a more racially diverse population.
The use of HIV-positive MSM to assist in the drafting of items as well as two pre-tests helped to ensure the scales' internal and external validity. This analysis used two measures to assess for reliability. If just using the Cronbach's alpha, this scale would have been thought to be reliable as a total scale, but the limitations of Cronbach's alpha are important to note when sub-scales have a disparate numbers of items. Although an overall measure was not supported by this analysis, the distinct scales provide rich information regarding the beliefs associated with HIV treatment. The lack of reliability of the overall measure may be related to a number of factors. Perhaps, the constructs of Susceptibility and Severity are distinctly different for HIV-positive MSM when compared to other populations such as HIV-negative men, though this question could not be answered with these data. Condom Motivation was significantly but weakly correlated with Severity (r s 0(027, pB0.001) and Susceptibility (r s 00.11, p B0.01). Men who are living with HIV and on treatment did not generally endorse the notion that HIV is less transmissible while on treatment. They did however, generally endorse the notion that HIV is less severe now that we have treatment. In fact, the data were skewed in those very directions. Most participants disagreed that HIV is less transmissible with treatment and agreed that they feel better that we have treatment. Since the men in this study were recruited to participate in a sexual health workshop there may exist some bias toward thinking about condom motivation as part of such a proposed intervention. This analysis did not support one single scale to address optimism among this sample. It appears that the scales measure slightly different concepts and though correlated, do not altogether work well as a single measurement tool for optimism. Previous research in this area may have oversimplified the analysis and not seen this lack of correlation. By cross validating with two measures we have increased the reliability of our findings. Therefore, the use of three separate scales to assess levels of Susceptibility, Severity, and Condom Motivation is advised.
The skewness of the scales may be a result of a lack of variability among the sample of high-risk highly educated MSM. There appears to be a high rate of belief that HIV is still transmissible while on treatment, that treatment has increased quality of life for those on treatment and that HIV-positive MSM are not less motivated to use condoms now that we have treatment. It would be important to assess for the impact of social norms among this population as these norms may be influencing this tendency to agree that HIV is not less transmissible and that motivation to use condoms has not decreased.
Although, condom motivation was a scale that developed from this study, it is not clear to what degree it is an integral part of treatment optimism. However our data did indicate that condom motivation, when related to anti-retroviral treatment, does differ across racial/ethnic groups and shows differences related to socio-economic status. That is, white, well-educated men in the highest quartile bracket of income tended to report a lower motivation to use condoms now that we have treatment. Evidence exists that African American men in particular do not report lower intent to use condoms nor more sexual risk (Millett, Peterson, Wolitski, & Stall, 2006) . Further research is required to understand these differences and whether this decrease in motivation is associated with sexual risk among these various populations. Additional research is necessary to understand the relationship between optimism and behavior based on the context of current scientific knowledge regarding HIV transmission while on treatment.
A strength of this study is its sample composition of urban HIV-positive MSM from diverse racial backgrounds who reported increased risk for serodiscordant unprotected anal intercourse (SDUAI). These findings may not represent other populations who are reporting less risk or who do not live in urban areas. However, due to the limited number of studies looking at racial differences in terms of treatment optimism, this study adds to our understanding of this issue among more racially diverse populations, reflective of epicenters. In addition, the comprehensive scale development process and analysis allows these scales to be utilized to assess for the association between sexual risk and optimistic beliefs about HIV treatment among HIV-positive MSM who are currently on treatment.
